. These are related to the distribution of integer lattice points inside a "random" region of the plane, a problem of independent interest in number theory [13, 14] .
The nature of the distribution of quantum energy levels for systems with integrable or chaotic classical Hamiltonians is an active field of study using both numerical and analytic methods [1] [2] [3] [4] [5] [6] [7] . These studies strongly indicate the universality of the local statistics of eigenvalues of generic quantum Hamiltonians:
For integrable systems the local statistics is Poissonian, while for chaotic systems it is the Wigner statistics of the ensemble of Gaussian matrices. In this Letter we summarize new rigorous results about the statistics of levels of simple integrable Hamiltonians [8] [9] [10] [11] [12] . These are related to the distribution of integer lattice points inside a "random" region of the plane, a problem of independent interest in number theory [13, 14] .
To see the connection with the lattice problem, consider a free particle on a torus. The eigenvalues are, in suitable units, E"=ni +n2, with n=(ni, n2) e Z . - [15] .
The only rigorous result in that direction, ho~ever, is due to Sinai and Major [16] for the number of lattice points in a narrow strip surrounding a typica1 "very random curve, " so random in fact that it is not even twice diAerentiable, so that its relevance to real systems is questionable. For the type of smooth oval curves y considered here all that can be shown at present is that the first and second moments of N(E, S) are, after averaging over a, indeed given by XS, as they would be for a Poisson distribution [12] . random variables, with distribution p(s), the limit distribution of F(E).
When S/E'/ z & 0, the variance has a scaling behavior,
The scaling function V(z) is an almost periodic function of z, so it is oscillating and has no limit at infinity; its average (I/L)jo V(z)dz approaches, as L~, its value in the previous case, when S/E'/ ee, i.e. , 2V. In the limit z 0 we show that in typical cases, corresponding to no systematic degeneracy of the E", 8 NOVEMBER 1993 To give a brief sketch of the proof we shall for simplicity consider the case of a circle centered at a. (5) where J~(t) is the Bessel function and e(t) =e
The basic idea, due originally to Heath-Brown [14] , is to rewrite (5) as a sum of terms representing a flow on an infinite-dimensional torus with incommensurate frequencies, R playing the role of time. The problem of finding a limiting distribution is then a problem in ergodic theory [18] . To do this we first group terms in (5) [20] .
In the extreme case when y is a rectangle of unit area with a very irrational orientation with respect to the x axis, e.g. , tanB=&2, Beck [21] 
